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Executive Summary  
This Inventory and Characterization Report was prepared for Wahkiakum County (County) and the 
Town of Cathlamet (Town) under a Washington State Department of Ecology (Ecology) grant to 
ÈÅÌÐ ÕÐÄÁÔÅ ÔÈÅ #ÏÕÎÔÙȭÓ ÁÎÄ the 4Ï×ÎȭÓ 3ÈÏÒÅÌÉÎÅ -ÁÓÔÅÒ 0ÒÏÇÒÁÍ ɉ3-0ɊȢ 7ÁÓÈÉÎÇÔÏÎȬÓ 3ÈÏÒÅÌÉÎÅ 
Management Act of 1971 and its implementing State SMP Guidelines require a comprehensive 
update to both SMPs. which were first adopted in 1975 and amended several times in the 1980s 
ÁÎÄ ȬωπÓȢ. Under these Guidelines, the County and Town must base the master program provisions 
on current shoreline conditions as determined by an analysis of the most current, relevant and 
accurate scientific and technical information (WAC 173-26-201(3)(c)and(d)). This includes meeting 
the mandate of  ȱno net loss of shoreline ecological functionsȱ as well as providing mechanisms for 
restoration of impaired shoreline functions. The Inventory and Characterization Report is not a 
binding regulatory document but rather provides guidance for the shoreline planning process and 
potential future updates to the SMP. 
 
4ÈÅ #ÏÕÎÔÙȬÓ ÁÎÄ 4Ï×ÎȭÓ 3-0 ÕÐÄÁÔÅ ÉÓ Á ÍÕÌÔÉ-year process which begins with an inventory and 
characterization of existing environmental and land use conditions, otherwise known as a 
baseline condition.  As part of developing a description of thebaseline condition, this Inventory and 
Characterization Report contains an inventory of land use, landscape processes, and ecological 
functions. These elements are spatially catalogued using a Geographic Information System (GIS), 
where possible, and are presented as both a County- and Town-wide Map Folio. Together these 
elements define what is understood to be the existing, present day conditions, help inform the 
review of current shoreline regulations, and highlight areas where changes may be necessary to 
meet shoreline management goals to provide for water dependent uses, public access and the 
protection of natural resources. 
 
Key information provided in this report includes: characterization of existing ecological functions 
through an analysis of both physical and biological processes; an analysis of existing land uses, 
shoreline modifications, public access, and areas under public ownership or preservation holdings; 
preliminary identification of existing restoration projects and opportunities; and recommendations 
for the SMP to help meet the updated SMP Guidelines. 
 
A summary of the findings from the Inventory and Characterization Report includes: 
¶ Habitat loss and degradation has occurred to important salmonid migration, rearing and 

spawning habitat.  Much of the degradation is the result of historic forestry practices in the 
upper reaches.  However updated Forest Practices Act has improved conditions although 
many logging roads with undersized culverts still exist. 

¶ There is already active restoration in many of the subbasins that has been occurring over 
the last decade particularly in the Grays River, Elochoman and Skamokawa subbasins.   

¶ Public land, primarily DNR owned forestry land, the National Wildlife Refuge, and land 
acquired by non-governmental organizations such as the Columbia Land Trust present 
opportunities for both restoration and protection 

¶ The County and Town are not projected to grow rapidly over the next 20 years. However, 
areas that have seen, and will likely continue to see, the most land use changes (i.e. less 
intensive agriculture to smaller residential lots) and increases in development are the 
Elochoman Valley and Puget Island. 
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¶ Several public access points (i.e. parks) have been improved (i.e. Oneida Park).  
Opportuniti es to increase and improve public access, in both the Town and County are 
abundant. 

¶ Some areas of potential challenges and opportunities include areas in Lower Deep River, 
Grays River, and Skamokawa Creek have a number of derelict docks, piers, overwater 
structures and/or vessels.  Opportunities to address these issues include incentives, 
ÄÅÖÅÌÏÐ ÓÈÁÒÅÄ ÄÏÃËÓȟ $.2ȭÓ ÄÅÒÅÌÉÃÔ ÖÅÓÓÅÌ ÐÒÏÇÒÁÍ, and others.  

¶ A review of the shoreline variances and other permits indicates an opportunity to develop 
an updated SMP for both the Town and County that focuses on addressing common 
shoreline development in a way that permits their use without needing to go through a 
conditional use or variance process.  This would streamline the application and approval 
process for landowners and developers under the updated SMP. 
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Chapter 1: Introduction  
 

1.1 Background and Purpose  
Wahkiakum County and the Town of Cathlamet are updating their Shoreline Master Program (SMP) 
as a combined, regional effort. According to Substitute Senate Bill (SSB) 6012, passed by the 2003 
Washington State Legislature, cities and counties are required to amend their local SMPs consistent 
with the Shoreline Management Act (SMA), Revised Code of Washington (RCW) 90.58, and ÉÔȭÓ 
implementing guidelines, Washington Administrative Code (WAC) 173-26. Both the County and the 
Town are required to complete the SMP amendment process by June 2016. Funding for the SMP 
update has been provided by the Washington State Department of Ecology (Ecology) through an 
SMA grant (Agreement No. G1400483). The state grant funds are provided by Washington State 
"ÉÅÎÎÉÁȭÓ General Fund for Shoreline Implementation, §302; and the Local Toxics Control Account, 
§302, Subsection 7. As per the requirements of the grant, the Wahkiakum ɀ Cathlamet effort is 
scheduled to complete a locally adopted SMP by June 30, 2016.  The 2016 due date established by 
the grant replaces the previously established statutory due date of December 1, 2014. 
 
Wahkiakum County and Town of Cathlamet are jointly conducting the comprehensive SMP update 
in 2 phases over the next few years. The first phase is the development of an inventory and 
characterization of the shorelines. In the second phase, the County and Town will update their 
shoreline management policies and regulations. The county-town collaboration is formalized in an 
ÉÎÔÅÒÌÏÃÁÌ ÁÇÒÅÅÍÅÎÔȟ ÁÎÄ ÉÓ ÐÒÅÓÃÒÉÂÅÄ ÂÙ ÔÈÅ ÔÅÒÍÓ ÏÆ ÔÈÅ #ÏÕÎÔÙȭÓ ÆÕÎÄÉÎÇ ÁÇÒÅÅÍÅÎÔ ×ÉÔÈ 
Department of Ecology.  The intent is that both the Town and the County will each adopt the same 
regional SMP. 
 
The characterization report documents baseline shoreline conditions and provides a basis for 
revising SMP goals, policies, and regulations for the County and Town. This characterization will 
help to evaluate existing functions and values of shoreline resources, and explore opportunities for 
conservation and restoration of ecological functions.  This study also characterizes ecosystem-wide 
processes and how these processes relate to shoreline functions. Processes and functions are 
evaluated at 2 different  scales: (1) a watershed or landscape scale, and (2) a shoreline reach scale.  
 
The purpose of the watershed or landscape scale characterization is to identify ecosystem 
processes that shape shoreline conditions and to determine which processes have been altered or 
impaired. The intent of the shoreline reach scale inventory and characterization is to: (1) identify 
how existing conditions in or near the shoreline have responded to process alterations; and 
determine the effects of the alteration on shoreline ecological functions. The findings will help 
provide a framework for future updates to the shoreline management policies and regulations. 
 
Characterization and analysis was prepared by the Columbia River Estuary Study Taskforce 
(CREST) in collaboration with Wahkiakum County and Town of Cathlamet planning staff along with 
review and comment by the Shoreline Advisory Committee (SAC) and the Technical Advisory 
Committee (TAC). 
 

1.2 Report Organization  
The information in this report is divided into nine Chapters. Chapter one , the Introduction, 
discusses the purpose of this report and describes the regulatory context for shoreline planning. 
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Chapter two describes the methods, approach, and primary data sources used for this inventory 
and characterization. Chapter three provides a profile of the ecosystems within the County. This 
ecosystem profile discusses regional overview, process controls (e.g., climate, geology), fish and 
wildlife,  and key ecosystem-wide processes and landscape analysis results.  Appendix D includes 
the methods involved in performing the ecosystem-wide process analysis. 
 
Chapters four and five provide the shoreline inventory of freshwater shoreline rivers organized 
into categories by HUC 10 watersheds as they occur within the Water Resource Inventory Area 
(WRIA) in Wahkiakum County.  The entire state is divided into WRIAs designated by Washington 
Department of Ecology as administrative units for watershed planning.  In Wahkiakum County, 
WRIA 24 (Willapa) consists of a part of the Naselle River ɀ Frontal Willapa Bay HUC 10 watershed.  
WRIA 25 (Grays-Elochoman) encompasses most of the County and consists of the Wallacut River ɀ 
Frontal Columbia River, Grays Bay, Baker Bay ɀ Columbia River, Elochoman River ɀ Frontal 
Columbia, Cathlamet Channel ɀ Columbia River and Germany Creek ɀ Columbia River HUC 10 
watersheds (see Appendix E Map 6).  Chapters 4 through 8 provide analysis and characterization 
for each HUC 10 watershed.   
 
Chapters four and five provide physical and biological characterizations of conditions in the vicinity 
of the shoreline regulatory zones of the County organized by WRIA and HUC 10 watershed. The 
chapters also provide assessments of shoreline use patterns, describe the built environment, and 
identify potential opportunity areas for protection, enhancement, restoration and public access. 
 
Chapter six is an analysis and discussion of existing trends and future demand of uses within the 
shoreline area and potential land use conflicts. Chapter seven is the shoreline analysis summary 
with recommendations. Chapter eight provides the reference list for this document. 
 
There are six appendices (listed in the Table of Contents above).  Appendix A is the shoreline reach-
scale inventory matrix that identifies the reaches and subsequent physical, biological and land use 
elements in each particular reach.  APPENDIX B is the GIS data sources used for the completion of 
the Map folio and analysis for this report.  APPENDIX C is the list of Acronyms used throughout the 
document.  APPENDIX D is a detailed discussion regarding the methods used to identify Ecosystem-
wide processes (Priority  and Impaired areas).  APPENDIX E is a map folio that illustrates the 
shoreline planning areas within Wahkiakum County and documents various biological, land uses, 
and physical elements at the watershed analysis scale.   APPENDIX F is a list of species potentially 
found in Wahkiakum County.   

 
1.3 Regulatory Overview  
7ÁÓÈÉÎÇÔÏÎȭÓ 3ÈÏÒÅÌÉÎÅ -ÁÎÁÇÅment Act (SMA) was passed by the State Legislature in 1971 and 
ÁÄÏÐÔÅÄ ÂÙ ÔÈÅ ÐÕÂÌÉÃ ÉÎ Á ÒÅÆÅÒÅÎÄÕÍȢ 4ÈÅ ÇÏÁÌ ÏÆ ÔÈÅ 3-! ÉÓ ȰÔÏ ÐÒÅÖÅÎÔ ÔÈÅ ÉÎÈÅÒÅÎÔ ÈÁÒÍ ÉÎ ÁÎ 
ÕÎÃÏÏÒÄÉÎÁÔÅÄ ÁÎÄ ÐÉÅÃÅÍÅÁÌ ÄÅÖÅÌÏÐÍÅÎÔ ÏÆ ÔÈÅ ÓÔÁÔÅȭÓ ÓÈÏÒÅÌÉÎÅÓȢȱ 7ÈÉÌÅ ÐÒÏÔÅÃÔÉÎÇ ÓÈÏÒÅÌÉÎÅ 
resources by regulating development, the SMA is also intended to provide for appropriate shoreline 
use. The SMA encourages public access and recreational use of public shorelines and the allowance 
of water dependent uses, giving top preference to uses that protect, enhance and conserve 
shoreline functions and values. 
 
The primary responsibility for administering the SMA is assigned to local governments through the 
mechanism of local shoreline master programs, adopted under guidelines established by Ecology. 
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The guidelines (WAC 173-26) establish goals and policies that provide a framework for 
development standards and use regulations in the shoreline. The SMP is based on state guidelines 
but tailored to the specific conditions and needs of individual communities. The SMP is also meant 
ÔÏ ÂÅ Á ÃÏÍÐÒÅÈÅÎÓÉÖÅ ÖÉÓÉÏÎ ÏÆ ÈÏ× ÔÈÅ #ÏÕÎÔÙȭÓ ÓÈÏÒÅÌÉÎÅ ÁÒÅÁ ×ÉÌÌ ÂÅ ÍÁÎÁÇÅÄ ÏÖÅÒ ÔÉÍÅȢ 
 

1.4 Shoreline Jurisdiction and Study Area Boundary  (Appendix E Maps 1 & 2)  
SMA jurisdiction includes all shorelines of the state as defined in RCW 90.58.030.  Shorelines of the 
state include the total of all shorelines and shorelines of statewide significanceȢ Ȱ3ÈÏÒÅÌÉÎÅÓȱ ÍÅÁÎÓ 
all of the water areas of the state, including reservoirs, and their associated shorelands, together 
with the lands underlying them, except: 
 
Ɇ Shorelines on segments of streams upstream of a point where the mean annual flow is 20 cubic 

feet per second (cfs) or less and the wetlands associated with such upstream segments; and 
Ɇ Shorelines on lakes less than 20 acres in size and the wetlands associated with such small lakes. 
 
Ȱ3ÈÏÒÅÌÉÎÅÓ ÏÆ ÓÔÁÔÅ×ÉÄÅ ÓÉÇÎÉÆÉÃÁÎÃÅȱ ÉÎÃÌÕÄÅ ÒÉÖÅÒÓ ÔÈÁÔ ÈÁÖÅ Á ÍÅÁÎ ÁÎÎÕÁÌ ÆÌÏ× ÏÆ ρȟπππ ÃÕÂÉÃ 
feet per second (cfs) or greater, freshwater lakes with a surface area of 1,000 acres or more, and 
portions of certain marine waters (RCW 90.58.030). 
 
The shoreline jurisdictional area regulated under the 
Town of Cathlamet and Wahkiakum County SMP must 
include all shorelines of statewide significance, 
shorelinesȟ ÁÎÄ ÔÈÅÉÒ ÁÄÊÁÃÅÎÔ ȰÓÈÏÒÅÌÁÎÄÓȟȱ defined as 
the upland area within a minimum of 200 feet from the 
Original High Water Mark (OHWM), as well as any 
ȰÁÓÓÏÃÉÁÔÅÄ ×ÅÔÌÁÎÄÓȱ ɉ2#7 ωπȢυψȢπσπɊȢ 3ÅÅ &ÉÇÕÒÅ ρȢρ 
and 1.2.  Ȱ!ÓÓÏÃÉÁÔÅÄ ×ÅÔÌÁÎÄÓȱ ÍÅÁÎÓ ÔÈÏÓÅ ×ÅÔÌÁÎÄÓ 
that are in proximity to and either influence or are 
influenced by tidal waters or a lake or stream subject to 
the SMA (WAC 173-22-030 (1)). These are wetlands 
that physically extend into the shoreline jurisdiction, or 
wetlands that are functionally related to the shoreline 
jurisdictio n through surface water connection and/or 
other factors. 
 

Figure 1.1 Shorelines under SMP jurisdiction. 
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Figure 1.2   Location of the Ordinary High Water Mark (OHWM).  Source: Ecology Handbook 2003 

 
Figure 1.3 Shoreline jurisdiction extending 200 ft. landward from the OHWM 
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Figure 1.4 Wetlands in shoreline jurisdiction are either fully or partially within 200 feet of the 
OHWM, within the floodplain or associated through hydraulic continuity 
 
 
 
Local jurisdictions can choose to regulate development under their SMPs for all areas within the 
100-year floodplain or a smaller area as defined above (RCW 90.58.030(f)(i)). This includes buffers 
for critical areas (see Figure 1.5).  For the purposes of this report, the entire 100-year floodplain is 
included in the study area or herein referred to as the shoreline planning area. Numerous streams 
in Wahkiakum #ÏÕÎÔÙ ÁÒÅ ÒÅÇÕÌÁÔÅÄ ÁÓ ȰÓÈÏÒÅÌÉÎÅÓ ÏÆ ÔÈÅ ÓÔÁÔÅȱ ÕÎÄÅÒ ÔÈÅ 3-!Ȣ 3ÈÏÒÅÌÉÎÅÓ ÏÆ 
statewide significance include the Columbia River (greater than 1,000 cfs). 
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Figure 1.5 Local governments have the option to expand SMA jurisdiction to include lands 
necessary for buffers for critical areas. 
 
RCW 35.21.160 authorizes the Town jurisdiction extends out to the mid-Columbia County/State 
line.  However, because of Puget IslandȭÓ location immediately opposite the Town, local 
interpretation of this provision currently extends the Town's shoreline jurisdictional area to mid-
line of the Elochoman Slough/Cathlamet Channel between the mainland and Hunting Islands/Puget 
Island.   

 
1.5 Existing  Plans, Programs, and Regulations  
 
1.5.1 Jurisdictions  
Wahkiakum County and the Town of Cathlamet are the only two local jurisdictions with shoreline 
permit review authority  within the County. Both the County and the Town of Cathlamet regulate 
their respective shorelines under separate existing Shoreline Management Programs. The County 
has several unincorporated towns located within its boundaries, including Deep River, Grays River, 
Rosburg, andSkamokawa. Community planning and permitting for the unincorporated communities 
in the County fall within  county jurisdiction.  
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1.5.2 Wahkiakum County Shoreline Master Program  
Wahkiakum County adopted its first Shoreline Master Program on August 12, 1975 and has made 
several amendments between the 19ψπȭÓ ÁÎÄ ρωωπȭÓ that involved collaboration with the Town of 
Cathlamet.   The existing SMP for Wahkiakum County, in its current form, is not up-to-date with the 
new SMA regulations and guidelines (SMA guidelines updated in 2003).  The Wahkiakum - 
Cathlamet 3-0 ÕÐÄÁÔÅ ×ÉÌÌ ÁÌÉÇÎ ÔÈÅ #ÏÕÎÔÙȭÓ ÁÎÄ 4Ï×ÎȭÓ SMP with the current SMA standards and 
requirements.   The current County SMP regulations are codified in the Revised Code of Wahkiakum 
County (RCWC) Title 43, along with regulations for Critical Areas and SEPA implementation. 

1.5.3 Town of Cathlamet Shoreline Master Program  

4ÈÅ 4Ï×Î ÏÆ #ÁÔÈÌÁÍÅÔ ÁÄÏÐÔÅÄ 7ÁÈËÉÁËÕÍ #ÏÕÎÔÙȭÓ ÆÉÒÓÔ ÓÈÏÒÅÌÉÎÅ ÍÁÓÔÅÒ ÐÒÏÇÒÁÍȟ ×ÈÉÃÈ ×ÁÓ 
officially approved by Ecology June 17, 1975. Since the adoption of their first master program, the 
Town of Cathlamet has not adopted any additional amendments to the original ÐÌÁÎȢ 4ÈÅ 4Ï×ÎȭÓ 
SMP in its current form, is not up-to-date with current SMA regulations and guidelines. The joint 
Wahkiakum County and Town of Cathlamet SMP update process will ÁÌÉÇÎ ÔÈÅ 4Ï×ÎȭÓ 3-0 ×ÉÔÈ 
current SMA guidelines and regulations. The Town of Cathlamet currently contracts with 
Wahkiakum County to administer their SMP and shoreline permit review process. 
 
1.5.4 Comprehensive Plan s 
The Wahkiakum County Comprehensive Plan, adopted in 1996 and amended in 2005, contains 
goals and policies to guide land use decisions and the management of critical areas (Wahkiakum 
County, 2005).   The County completed a draft comprehensive plan update in 2008, but a final 
version of the plan has yet to be adopted by the County.   
 
The Town of Cathlamet Comprehensive Plan was adopted in 2002 as Ordinance 430 and is codified 
as Title 19 of the Cathlamet Municipal Code (CMC)Ȣ4ÈÅ 4Ï×ÎȭÓ Ȭ#ÏÍÐ 0ÌÁÎȭ ÓÉÍÉÌÁÒÌÙ ÐÒÏÖÉÄÅÓ Á 
broad community vision and policy ÇÕÉÄÁÎÃÅ ÆÏÒ ÌÁÎÄ ÕÓÅ ÁÎÄ ÄÅÖÅÌÏÐÍÅÎÔ ÉÎ ÔÈÅ 4Ï×ÎȭÓ 
commercial, industrial, and residential areas.  

1.5.5 Zoning 
Wahkiakum County has not established land use zoning districts and does not have a zoning map or 
zoning regulations. The County regulates growth and development under the Wahkiakum County 
Code with requirements for building, health & safety, environmental protection, and other 
provisions.  
 
The Town of Cathlamet Zoning Ordinance (1995) established land use districts under CMC Title 18 
to determine allÏ×ÅÄ ÕÓÅÓ ÁÎÄ ÒÅÌÁÔÅÄ ÄÅÖÅÌÏÐÍÅÎÔ ÓÔÁÎÄÁÒÄÓȢ  4ÈÅ 4Ï×ÎȭÓ zoning map is included 
in the CMC Title 19 Comp Plan (see Appendix E Map 55.) 

 
1.5.6 Critical Areas Regulations  
Wahkiakum County regulates activities in or adjacent to environmentally sensitive areas under its 
Critical Areas Ordinance (CAO), adopted in 2000 (RCWC Chapter 43.70). The Town of Cathlamet 
has adopted a Critical Areas Ordinance in 2002 (CMC Title 14.15) for similar purposes. 
 
Critical areas protected by ÂÏÔÈ ÔÈÅ #ÏÕÎÔÙȭÓ ÁÎÄ 4Ï×ÎȭÓ CAOs include wetlands, critical aquifer 
recharge areas, frequently flooded areas, landslide hazard areas, seismic hazard areas, erosion 
hazard areas, and fish and wildlife habitat conservation areas. The CountyȭÓ CAO also establishes 
protections for long term commercial forest lands, agricultural resource lands, in-holding lands, and 
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agriculture and forest management non-designated lands.  This Inventory and Characterization 
Report addresses Critical Areas within each watershed section in Chapters 4 and 5 to discuss the 
important  structural and functional role these areas play in each watershed and how development 
and land use currently interact with these critical areas.  
 
Once the Wahkiakum ɀ Cathlamet Regional SMP is updated, all critical areas located within 
shoreline jurisdiction for both the Town and County will be managed solely under the updated SMP.  
Environmentally sensitive areas located outside shoreline jurisdiction will continue to be regulated 
ÂÙ ÔÈÅ 4Ï×ÎȭÓ ÁÎÄ #ÏÕÎÔÙȭÓ #!/Ó ÒÅÓÐÅÃÔÉÖÅÌÙȢ  Additionally, under separate state authority (non-
SMA), both the Town and County are due to update their CAOs to meet current standards that 
reflect the best available science.   
 
One example of the CAOs current deficiency includes riparian habitat buffers intended to protect 
sensitive fish and wildlife habitat along streams, rivers, sloughs, and bays.  WDFW management 
recommendations call for riparian buffers based on recommendations from technical work by K. 
Kuntson and V. Naef (1997).  Current Town and County CAO buffer standards are smaller in some 
casesthan the WDFW recommendations which rely on more recent best available science.  
 

1.5.7    Flood Plain Management Regulations  

Wahkiakum #ÏÕÎÔÙȭÓ Flood Damage Prevention ordinance (RCWC Title 86.16) implements 
comprehensive flood damage reduction measures that are necessary for public health, safety and 
welfare and that allow property owners to protect their property  from flood damage (Ordinance 
No. 109-89 and 142-06). The ordinance includes minimum requirements of the National Flood 
Insurance Program regulation.  The ordinance includes restricting  or prohibiting certain uses, 
requiring that uses vulnerable to floods be protected from flood damage at the time of construction, 
controlling the alteration of natural floodplains, controlling construction activities that may 
increase flood damage, and preventing or regulating the construction of flood barriers.   
 
In addition to the floodplain management regulations, Wahkiakum County has a Comprehensive 
Flood Plain Management Plan.  The Plan includes a study of flood hazard conditions and non-
regulatory action recommendations to mitigate flood risk before flooding happens.  
 
The Town of Cathlamet also has a 1996 Flood Damage Prevention ordinance (CMC 14.10)regulating 
development in special flood hazard areas, that references flood insurance rate maps and that 
includes language typically found in FEMA approved floodplain management ordinances. 
The Wahkiakum ɀ Cathlamet Regional SMP must address flood related issues to meet SMA 
standards and be compatible with local and federal flood management requirements. 
 
1.5.8    Subdivisions  
Wahkiakum County has a Subdivision Control ordinance (RCWC Title 58) to regulate the platting 

and subdivision of land into blocks, lots, tracts, and parcels.  The Town of CathlaÍÅÔȭÓ Urban 

Subdivision Code (CMC Title 17) similarly  regulates subdivisions.   

The Regional SMP will address shoreline land division standards as needed to meet SMA 

requirements and reflect current local requirements as appropriate.  
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1.5.9  Water and Sewer Systems 
Wahkiakum County has On-Site Sewage Systems and Sanitary Sewer ordinances (RCWC 70.06 and 

70.15 respectively) to manage water-carried, sewage sludge, septage, and biosolid human or 

domestic waste. The Town of CathlaÍÅÔȭÓ Public Utilities Chapter (CMC Title 13) regulates the use, 

development, anÄ ÆÉÎÁÎÃÉÎÇ ÏÆ ÔÈÅ 4Ï×ÎȭÓ ×ÁÔÅÒ ÁÎÄ ÓÅ×ÅÒ ÓÙÓÔÅÍÓȢ   

The Regional SMP will address shoreline utility use and development to meet state requirements 

and integrate existing local standards as appropriate. 

1.5.10 Transportation and Parks  
7ÁÈËÉÁËÕÍ #ÏÕÎÔÙȭÓ 2ÏÁÄÓ Ǫ "ridges ordinance (RCWC 36) and Parks ordinance (RCWC 53) 

regulate County streets, roads, the Ferry, and public parks for vehicular circulation and public 

recreational use. The Town of CathlaÍÅÔȭÓ Streets, Sidewalks, and Public Places ordinance (CMC 

Title 12) regulates the use of transportation systems and parks, including use of the Town Dock.  

The Wahkiakum-Cathlamet Regional SMP will address shoreline transportation, recreation, and 

public access provisions to meet SMA requirements and provide consistency with local standards 

where appropriate. 

1.5.11 Vegetation and Weed Control  
7ÁÈËÉÁËÕÍ #ÏÕÎÔÙȭÓ 7ÅÅÄ #ÏÎÔÒÏÌ ÏÒÄÉÎÁÎÃÅ ɉ2#7# ρχ and RCWC 92) establishes the Noxious 

Weed Control Board, Districts, landowner responsibilities, and violation penalties to prevent the 

spread of non-ÎÁÔÉÖÅ ÉÎÖÁÓÉÖÅ ÐÌÁÎÔÓȢ 4ÈÅ #ÏÕÎÔÙȭÓ 2ÏÁÄÓÉÄÅ 6ÅÇÅÔÁÔÉÏÎ -ÁÎÁÇÅÍÅÎÔ 0ÏÌÉÃÙ ɉ2#7# 

92) regulates the biological, chemical, and mechanical control of roadside weeds and vegetation  

Weeds and vegetation are regulated in the Town of Cathlamet under the Title 8 Health and Safety 

Code (CMC 8.20). 

The Regional SMP must address vegetation management to meet SMA requirements and ensure 

consistency with local provisions when appropriate. 

1.5.12 Aquatic Land Ownership  
State of Washington owns, and the Washington State Department of Natural Resources (DNR) 
manages the beds (State-owned aquatic lands or SOALs) of all navigable waters within the county 
including along the Cathlamet waterfront. Any proposed use of aquatic lands must be approved in 
advance by the DNR.  Long-ÔÅÒÍ ÅÃÏÓÙÓÔÅÍ ÁÎÄ ÅÃÏÎÏÍÉÃ ÖÉÁÂÉÌÉÔÙ ÁÒÅ ÁÍÏÎÇ $.2ȭÓ ÃÏÎÓÉÄÅÒÁÔÉÏÎÓ 
regarding use of state-Ï×ÎÅÄ ÁÑÕÁÔÉÃ ÌÁÎÄÓȢ  $.2ȭÓ ÐÒÉÍÁÒÙ ÒÏÌÅ ÉÓ ÔÈÁÔ ÏÆ ÐÒÏÐÒÉÅÔÏÒ ÁÎÄ ÔÒÕÓÔÅÅ 
rather than regulator. Aquatic lands statutes (RCW 79.100 through 79.145) direct DNR to manage 
aquatic lands to achieve a balance of public benefits including public access, navigation, commerce, 
environmental protection, renewable resource use, and revenue generation when consistent with 
other mandates.  Water-dependent uses are priority uses for state-owned aquatic lands (RCW 
79.105.210).  Ultimately, the SMA and local SMPs are one of the primary planning tools used by 
DNR to guide authorized uses of state-owned aquatic lands.  
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1.5.13 Overlapping Federal and State Regulatory Authority  

The Federal government has additional regulatory authority over shorelines and waterbodies 
within SMA jurisdiction.  The Clean Water Act (CWA) is regulated under authority of the Army 
Corps of Engineers (Corps) (Section 404), State Department of Ecology (Section 401) and some 
authority, particularly Section 503 impaired waterbodies, are given to the State Department of 
Environmental Quality.  Shoreline use and development within SMA jurisdiction may require 
project review to ensure that discharge of dredge of fill material into the water and other Federal 
and State water quality requirements are met.  
 
The Endangered Species Act (ESA) is under the authority of both the National Oceanic and 
Atmospheric Administration (NOAA) and the U.S. Fish and Wildlife Service (USFWS).  Projects 
involving Federal property or a Federal Action along the shorelines may result in NOAA or USFWS 
(depending on the species) review of a proposed project to ensure that Federally listed endangered 
and/or Threatened species will not be impacted by the project.  
 
Under the Authority of the Corps, the Rivers & Harbors Act of 1899, the Corps may review 
development and/or use projects to ensure that the proposed activities do not obstruct or alter 
navigable waters to the United States.   
 
Proposed projects within SMA jurisdiction may also be required to obtain Hydraulic Project 
Approval (HPA) through WDFW.  WDFW administers the HPA program under the State Hydraulic 
Code which was specifically designed to ensure that projects meet state conservation standards to 
protect fish life.  
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Chapter 2: Methods and Data Inventory  
 

2.1 Data sources 
The Ecology 2003 shoreline master program (SMP) guidelines state that shoreline inventory and 
characterizations that support local SMP amendments should be based on the most current, 
accurate and complete technical information. Inventories should use existing sources of 
information that are both relevant and reasonably available (WAC 173-26-201(c)).  Aside from 
reconnaissance-level field visits, no new field-based data collection efforts were performed to 
develop the summaries and characterization included in this document. 
 
This report incorporates and builds on past work Wahkiakum County and the Town of Cathlamet 
have undertaken relevant to their  SMP. Key sources of information include County and Town 
planning documents and technical studies (including comprehensive plans and basin plans) and 
watershed planning documents for Water Resource Inventory Areas (WRIA) 24 and 25. GIS data 
and studies from state agencies (including Washington Department of Fish and Wildlife (WDFW), 
Washington Department of Ecology (Ecology) and Washington Department of Natural Resources 
(WDNR)) were also used. To analyze spatial patterns and visually display data, numerous 
cartographic resources were consulted and used in ArcGIS (ArcMap 10.2).  The Geographic 
Information System (GIS) map folio prepared for this SMP update is provided in APPENDIX E. In 
addition, a complete list of GIS/mapping data sources is included in APPENDIX B. 
 

2.2 Establishing Shoreline Planning Area  
Wahkiakum County contains approximately 203 linear miles of SMP streams (according to GIS data 
analysis).  The Town of Cathlamet contains approximately 3 linear miles of SMP streams.  The total 
number of miles of potential shoreline jurisdiction within the County and in the Town is based upon 
centerline distance for rivers and streams (does not count each river bank separately). 
 
Except as it pertains to characterizing ecosystem-wide processes at the watershed scale, this 
inventory and characterization does not directly address water bodies outside the County 
boundary. Therefore some sections of the Columbia River, Grays River, Hull Creek, Mill  Creek, East 
Fork Elochoman River, Naselle Creek and Salmon Creek are not covered in this report. As described 
later, the ecosystem analysis evaluates broad watershed areas larger than the limited shoreline 
ÊÕÒÉÓÄÉÃÔÉÏÎÁÌ ÁÒÅÁ ÂÅÃÁÕÓÅ ÏÆ ÔÈÅ ȬÄÏ×ÎÓÔÒÅÁÍȭ ÉÎÆÌÕÅÎÃÅ ÔÈÅÓÅ ÁÒÅÁÓ ÈÁÖÅ ÏÎ ÔÈÅ #ÏÕÎÔÙȭÓ ÁÎÄ 
TownȭÓ ÓÈÏÒÅÌÉÎÅÓ ÏÆ ÔÈÅ ÓÔÁÔÅȢ 

 
2.2.1 Potential Shorelines Not Designated by WAC 173 -18 or 173 -20 
Following the passage of the Shoreline Management Act (SMA) in 1971, Ecology developed a list of 
all known streams and lakes considered to meet the criteria for shorelines of the state at the time. 
The lists, which were codified in WAC 173-18 and 173-20, have not been updated since their initial 
development. Streams previously ÉÄÅÎÔÉÆÉÅÄ ÁÓ ȰÓÈÏÒÅÌÉÎÅÓ ÏÆ ÔÈÅ ÓÔÁÔÅȱ ÉÎ 7ÁÈËÉÁËÕÍ #ÏÕÎÔÙ, 
including the Town of Cathlamet, are listed in WAC 173-18-390. WAC 173-18-720 and -730 did not 
identify any lakes in the county qualified as shorelines or shorelines of statewide significance when 
the lists were developed. This inventory and update will serve to revise the list of shoreline streams 
and lakes and incorporate new and current data thereby replacing the original WAC lists.  
 
Ecology revised the list of shoreline streams in 2012 using newer data from several regional flow 
studies conducted by the U.S. Geological Survey (Kresch, 1998). The results of the USGS report  and 
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flow models showed that numerous streams not previously designated as Ȱshorelines of the stateȱ 
currently  meet the 20 cubic feet per second (cfs) mean annual flow criterion and should be 
regulated as state shorelines when the SMP is updated. In other cases, the USGS study relocated the 
upstream boundary of the 20 cfs point further upstream or downstream from its original WAC-
designated location. The streams and rivers addressed in this inventory and characterization 
include all those identified by the USGS study and by Ecology, which are located outside federal or 
Tribal lands. This inventory effort confirmed that Wahkiakum County and the Town of Cathlamet 
do not contain any lakes that meet the requirements for shoreline designation. 
 
2.2.2 Lateral Extent of Shoreline Planning Area  
The approximate extent of the shoreline jurisdiction within Wahkiakum County and the Town of 
Cathlamet is shown in the two Preliminary Shoreline Jurisdiction maps in Appendix E and referred 
ÔÏ ÔÈÒÏÕÇÈÏÕÔ ÔÈÉÓ ÒÅÐÏÒÔ ÁÓ ÔÈÅ ȰÓÈÏÒÅÌÉÎÅ ÐÌÁÎÎÉÎÇ ÁÒÅÁȢȱ )Î ÇÅÎÅÒÁÌȟ ÔÈÅ ÓÈÏÒÅÌÉÎÅ ÐÌÁÎÎÉÎÇ ÁÒÅÁ 
includes: 
 
¶ The regulated waterbody; 
¶ A minimum of ςππ ÆÅÅÔ ÏÆ ÁÄÊÁÃÅÎÔ ȰÓÈÏÒÅÌÁÎÄÓȱ ÅØÔÅÎÄÉÎÇ ÌÁÎÄ×ÁÒÄ ÆÒÏÍ ÔÈÅ ÍÁÐÐÅÄ ÅÄÇÅ 

of the approximate Ordinary High Water Mark (OHWM); 
¶ Any bordering, neighboring, or contiguous mapped wetlands associate with the regulated 

waterbody; 
¶ Optional: An area having one percent chance of flooding in any given year (also referred to 

as the 100-year floodplain); and 
¶ Optional: Any buffers required for the protection of critical areas located within the 

shoreline area. 
 
The shoreline extent shown in the Mapfolio should be considered useful for planning purposes only 
because the mapping resolution is based on relatively coarse-scale data. Site-specific delineation of 
wetlands, floodplains, OHWM or other key features will be necessary to determine the actual extent 
of regulated shoreline areas at the time of a proposed project. It is likely that wetlands are present 
in some portions of the shoreline planning area but have not yet been mapped. As described in 
Chapter one (Section 1.4, Shoreline Jurisdiction and Study Area Boundary) local governments can 
choose to regulate the entire floodplain under its SMP, or a smaller area. For this study, the entire 
mapped floodplain was included as it represents the maximum potential shoreline jurisdiction.  
During the SMP update process the County decided to include wetland critical areas, Fish and 
Wildlife Habitat cri tical areas, and Geological Hazard critical areas (except channel migration 
zones) and their buffers, that are partially included in and extend beyond the standard 200 foot 
jurisdictional boundary. The Town of Cathlamet decided to use the minimum jurisdiction. 
 
2.2.3 General Location of Channel Migration Areas  
Identifying Channel Migration Zones (CMZs) was done to help predict areas at risk for future 
channel erosion due to fluvial processes.  CMZ delineations help reduce hazards to communities to 
guiding development and limit degradation and loss of critical habitat by ensuring that fluvial 
processes are accounted for.  The CMZs in this report were determined through a planning level 
channel migration assessment (PL-#-!Ɋ ÕÓÉÎÇ %ÃÏÌÏÇÙȭÓ ÐÕÂÌÉÓÈÅÄ ÍÅÔÈÏÄ ɉ/lson et al. 2014).  The 
PL-CMA is an abbreviated approach that relies on visible landforms, channel characteristics, and 
valley characteristics to identify the general location of CMZ boundaries.  Channel migration rates 
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were not analyzed providing a more conservative result than a more lengthy and costly detailed 
analysis.   
 
In many locations, the CMZ boundary is mapped above the valley bottom onto the valley walls.  
Including the valley wall is often required to encompass areas where slope stability may be an issue 
if/ when the channel migrates into and undermines the valley wall.  For all streams except the 
#ÏÌÕÍÂÉÁ 2ÉÖÅÒȟ ÔÈÅ ȬÎÁÔÕÒÁÌȭ #-: ×ÁÓ ÍÁÐÐÅÄ ÍÅÁÎÉÎÇ ÍÁÎ-made structures - such as levees and 
roads that may limit channel migration - where not accounted for.  Further, sections of channel 
where active channel migration was noted are depicted on the maps as points.  The intensity (or 
rate) of migration is not represented in any way, but the point data provides a quick county-wide 
sense of which shoreline streams are actively migrating where risks may be greatest. (Olson, Legg, 
Abbe, Reinhart, and Radloff, 2014). 

 
2.3 Approach to Characterizing Ecosy stem-wide Processes and Shoreline 
Functions  
For purposes of this report, ecosystem-wide processes were evaluated and are described at the 
broad watershed scale according to WRIA boundaries and HUC 10 watershed areas. In this 
document, the term ecosystem-wide processes refer to the dynamic physical and chemical 
interactions that form and maintain the landscape at the geographic scales of watersheds to basins 
(hundreds to thousands of square miles). These processes include the movement of water, 
sediment, nutrients, pathogens, toxins and wood as they enter into, pass through and eventually 
leave the watershed. 
 
2.3.1 Ecosystem-wide Process Analysis and Characterization Methods  
In the SMP update process, local jurisdictions are required by SMA guidelines to identify and assess 
key ecosystem-wide processes that create, maintain, or affect the ecological functions of local 
County and Town shorelines of the state. For the purposes of this report, ecosystem-wide processes 
were assessed at the HUC 10 watershed scale according to Water Resource Inventory Areas 
(WRIAs) boundaries.  In this report ecosystem-wide processes and watershed processes mean the 
same thing and the terms are used interchangeably.  
 
The characterization of ecosystem-wide processes present in Wahkiakum County described in the 
following chapters is based in part on an adaptation of the document Protecting Aquatic Ecosystems 
by Understanding Watershed Processes:  A Guide for Planners. By Stephen Stanley, Jenny Brown, 
Susan Grigsby, and Tom Hruby (2008) (Ecology publication #05-06-027). The authors of this report 
used this methodology to map and describe ÐÒÏÃÅÓÓ Ȱimportant ÁÒÅÁÓȱ ÁÎÄ ȰÁÒÅÁÓ ÏÆ ÁÌÔÅÒÁÔÉÏÎȱ ÆÏÒ 
water, sediment, water quality, and wood movement (See APPENDIX D for methodology details and 
resulting suitability maps).  ! ÓÕÉÔÁÂÉÌÉÔÙ ÁÎÁÌÙÓÉÓ ×ÁÓ ÁÌÓÏ ÐÅÒÆÏÒÍÅÄ ÂÙ ÓÕÍÍÉÎÇ ȰPriority  !ÒÅÁÓȱ 
and Ȱ)ÍÐÁÉÒÅÄ !ÒÅÁÓȱ ÓÅÐÁÒÁÔÅÌÙȢ  6ÁÌÕÅÓ ÆÏÒ ÅÁÃÈ ÄÁÔÁÓÅÔ ɉÉÄÅÎÔÉÆÉÅÄ ÉÎ APPENDIX D) were based 
on its importance to ecosystem processes (largely on how many times a particular dataset was 
utilized to represent a process or impairment.  The result was two maps that identified both 
ȰPriority Areasȱ ÁÎÄ Ȱ)ÍÐÁÉÒÅÄ !ÒÅÁÓȱȢ  The use of a suitability analysis is an initial step in 
evaluating ecosystem-wide processes in priority  areas and processes that alter or impair those 
priority  areas.  The identification of restoration opportunities is initially identified through the use 
of the suitability analysis (where impaired areas overlap with priority areas) as well as past reports 
and analyses if they are available.  Further analysis is needed to better identify restoration 
opportunities and their feasibility. 
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To identify management recommendations for ecosystem-wide processes, the authors used a 
variety of existing reports, planning documents and technical assessments.  Additionally, relevant 
management recommendation information was pulled from Puget Sound Characterization Volume 
1: The Water Resource Assessments (Water Flow and Water Quality) (Stanley, et al. 2012. Ecology 
Publication #11-06-016) as it was deemed applicable in Wahkiakum County. 
 
The analysis uses Geographic Information Systems (GIS) data to examine specific ecological 
processes including movement of water, sediment, nutrients, pathogens, toxins, and wood as they 
enter, pass through, and leave the watershed (Stanley et al, 2005).  These processes are largely 
influenced by precipitation, geology, topography, soils, land cover, and land uses.  This includes 
major vegetation types and predominant land use ɀ collectively called process controls.  These 
processes form and maintain the landscape over large scales and interact with landscape features 
that make up the structure and function of aquatic resources (Ecology 2008).  Ecosystem-wide 
processes determine both the type and level of performance of shoreline functions. 
 
The purpose of the analysis is to describe the relationship between key upland processes occurring 
at the watershed scale and the riparian and in-water aquatic resource functions occurring at the 
ÓÍÁÌÌÅÒ ÒÅÁÃÈ ÓÃÁÌÅ ÉÎ ÏÒÄÅÒ ÔÏ ȬÃÈÁÒÁÃÔÅÒÉÚÅȭ or describe the effects of land use on key shoreline 
ecological functions.  This analysis 1) identifies and maps areas on the landscape important to 
processes that sustain shoreline resources 2) determines those processesȭ degree of change and 3) 
identifies the potential for protecting or restoring impaired or degraded areas.   
 
Shoreline ecological functions include the service performed by physical, chemical, and biological 
processes that occur at the shoreline where land and water meet.  Shoreline ecological functions 
may be generally grouped into categories that affect water quality, water quantity and habitat 
functions.  The steps below describe the analysis approach to characterizing watershed-scale 
processes. 
 
Step 1 Identify Aquatic Resources and Their Contributing Areas  
Aquatic resources such as rivers, estuaries and wetlands were identified and mapped within the 
shoreline jurisdiction and within the contributing area(s) (WRIAs and HUC 10 watersheds) as a 
whole. 
 
Step 2 ɀ -ÁÐ 0ÒÏÃÅÓÓ ȰImportant  !ÒÅÁÓȱ 
Processes occurring at the landscape/watershed  scale support and maintain aquatic resources to 
varying degrees. This analysis focuses on key processes that are fundamental to the integrity of the 
ecosystem and can be managed within the context of land use plans and regulations: 
¶ Hydrology 
¶ Sediment  
¶ Water quality 
¶ Wood debris 

 
This analysis identifies and maps the relative areas important to maintaining each watershed 

ÐÒÏÃÅÓÓ ÉÎ ÔÈÅ ÁÂÓÅÎÃÅ ÏÆ ÈÕÍÁÎ ÉÍÐÁÉÒÍÅÎÔȢ  4ÈÅ ÕÓÅ ÏÆ ÔÈÅ ÔÅÒÍ Ȱpriority  ÁÒÅÁÓȱ ÉÓ ÕÓÅÄ ÔÏ 

distinguish areas that play key roles in how ecosystem processes operate within a watershed, but 

does not imply that other areas are not important for ecological functioning, land use management, 
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or other purposes.  Table 2 in APPENDIX D identifies the data sources for priorit y areas in 

Wahkiakum County using methods from Stanley et al., 2008, 2012 and from the Thurston County 

SMP Update Inventory and Characterization Report, 2013. 

Multiple processes are often present in single areas.  The mapping exercise allowed us to identify 
areas where each process occurs as well as areas that support multiple processes and therefore 
may provide valuable protection and/or restoration opportunities. 
 
Step 3 ɀ Overlay Landscape Alterations  (Impaired Areas)  
The landscape alterations analysis utilizes the results from step 2 (above) combined with an 
overlay of shoreline alteration (from agriculture, rural and urban development, etc.).  This method 
ÈÅÌÐÅÄ ÕÓ ÕÎÄÅÒÓÔÁÎÄ ÁÒÅÁÓ ×ÈÅÒÅ ÐÒÏÃÅÓÓ Ȱpriority  ÁÒÅÁÓȱ ÈÁÖÅ ÂÅÅÎ ÃÈÁÎÇÅÄ ÂÙ ÈÕÍÁÎ ÉÎÆÌÕÅÎÃÅÓ 
to the landscape.  
 
Discussion of ecosystem-wide processes, function and alterations occurs in Chapters four and five  
below.  As mentioned earlier, the assessment was performed at the WRIA scale (See APPENDIX D 
ÆÏÒ ÍÁÐ ÏÆ ÓÕÍÍÁÒÉÚÅÄ Ȱpriority  ÁÒÅÁÓȱ ÁÎÄ ȰÉÍÐÁÉÒÅÄ ÁÒÅÁÓȱ), but is discussed in each Hydrologic 
Unit Code (HUC) 10 watershed section.  Management issues and opportunities identified in the 
ecosystem-wide process are discussed at the end of Chapters four and five  ÉÎ ÔÈÅ Ȱ-ÁÎÁÇÅÍÅÎÔ 
)ÓÓÕÅÓ ÁÎÄ /ÐÐÏÒÔÕÎÉÔÉÅÓȱ ÓÅction.  The ecosystem-wide analysis also identifies land use actions and 
other potential ÐÒÏÃÅÓÓ ÉÍÐÁÉÒÍÅÎÔÓ ÁÓ Ȱ)ÍÐÁÉÒÅÄ !reasȱȢ  4ÈÅÓÅ ÁÒÅÁÓ ÌÉËÅÌÙ alter naturally 
occurring watershed processes.  Impaired areas may provide opportunities for restoration, while 
unaltered areas may have potential for conservation or similar protection.  In some cases it is not 
possible to map the activities that impair the process.  In such cases, mappable indicators were used 
that strongly correspond to these activities and are easier to map. 

2.3.2 Incorporating the Ecosystem -Wide Analysis into the ICR  

The aforementioned ecosystem-wide analysis used in this report allows for a relational 

characterization based on qualitative (not quantitative) evaluation of the nexus between ecological 

importance and degree of impairment.  This is used to identify areas that contribut e to both broad 

ecosystem processes and finer-scale shoreline functions.  Areas identified as being highly impacted 

have degraded ecosystem functions as the result of many issues such as development of impervious 

surfaces, intensive agricultural practices, fish and wildlife barriers, and other land use actions that 

degrade the quality and function of the shorelines.  The assessment described fully  in APPENDIX D 

and summarized above identifies areas that have been impacted, areas that have high ecological 

value, and areas with high ecological value that are relatively non-impacted.   

The results from this assessment are used in this report to describe current conditions, prioritize 

management strategies, help guide the establishment of shoreline environment designations 

(SEDs) that tailor SMP provisions based on differing conditions, and will help guide more detailed 

evaluation of opportunities for improved functions.  The watershed management matrix (Figure 2 

below) illustrates the range of management strategies that result from this dual consideration of 

importance and impairment. 
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Chapters 4 and 5 summarize the results from the analysis including maps depicting impaired areas 

and priority areas of importance for each watershed.  

Chapter 7 further discusses SEDs. Shoreline environment designations have specific use and 

modification policies and regulations designed to protect the existing resources, shoreline 

functions, and ecological processes to allow appropriate use and development while prohibiting 

actions that would degrade natural conditions.  For example, areas with high-value ecosystem 

functions that have not been impacted by development (i.e. high importance, low impairment) may 

receive a more protective SED with more restrictive use and modification regulations.  Areas with 

lower-value functions that are heavily impacted (i.e. low import ance, high impairment) may justify 

SEDs that are more permissive of future use and development.   

The results of the ecosystem-wide analysis also provide a first look at areas that should be 

protected, or areas with high ecological value but are heavily impacted.  These high-value, high 

impairment  areas are considered priorities for future restoration efforts described in the separate 

SMP Restoration Plan.  

2.4 Approach to Inventory and Characterization of Regulated Shorelines  
The inventory of shorelines of the state in Wahkiakum County and the Town of Cathlamet is 
intended to characterize conditions in and adjacent to each shoreline waterbody within the 
#ÏÕÎÔÙȭÓ ÁÎÄ 4Ï×ÎȭÓ 3-0 jurisdiction. The shoreline planning area roughly approximates the 
regulatory limits of the Regional SMP as described above. GIS data were used to inventory and 
characterize conditions at both the broad watershed and finer reach scales (discussed in more 
detail below). In addition, aerial photography and review of existing reports were used to 
qualitatively describe conditions in the shoreline planning area. 
 
2.4.1 GIS Analysis and Mapping  
GIS data, analysis and mapping were used to characterize shoreline conditions at the HUC-10 
watershed and reach scale. GIS overlay analysis was used to quantify certain conditions (e.g., spatial 
extent of wetlands, land use designations) in the shoreline planning areas. GIS mapping was used to 
develop the Map Folio that is found in APPENDIX E. A list of GIS data and sources used for the 
inventory is included in APPENDIX B.   
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LiDAR, three (3) - and ten (10) - meter Digital Elevation Models (DEMs) were utilized for map-
making.  For analysis, 10 meter DEMs were utilized unless otherwise specified because the data 
was continuous across the entire planning area where 3 meter DEMs and LiDAR were not available 
for large sections of the planning area. 

 
2.4.2 Determining Shoreline Jurisdiction  
Shoreline jurisdiction was determined primÁÒÉÌÙ ÕÔÉÌÉÚÉÎÇ ')3 ÁÎÄ ÉÓ ÂÁÓÅÄ ÏÎ %ÃÏÌÏÇÙȭÓ ÒÅÖÉÓÅÄ ÌÉÓÔ 
of shoreline streams using data from several regional flow studies conducted by the U.S. Geological 
Survey (see also Chapter 1.4).  The OHWM was approximated using aerial photography and 
digitized in ArcGIS.  As mentioned on the shoreline jurisdiction map, OHWM is an approximation 
and the actual site-specific extent of shoreline jurisdiction may need to be determined in the field 
on a project-by-project basis.  A 200 ft. off-set was then established landward from the OHWM 
mark.  Associated wetlands were also mapped to show their relationship to the minimum 200 ft. 
shoreline jurisdiction.  The 100-year floodplain was mapped separately, but is proposed to also be 
included in the shoreline jurisdiction. 
 
2.4.3 Determining Reach Breaks  
To facilitate this shoreline characterization, shoreline planning areas were divided into reaches 
based on the criteria discussed below.   Other reports that previously identified some reaches in 
Wahkiakum County, primarily on the Grays River, Elochoman River and Skamokawa Creek (LCFRB 
WRIA Grays-Elochoman Fish and Wildlife Recovery Subbasin Plan 2004; Tetratech et al.  2008) 
were compared to the reach breaks completed for the SMP update.  This comparison identified 
some general consistencies between these reports and the reaches established for the SMP update. 
Although due to the criteria used in the SMP reach break determination, several of the previously 
established reaches were further subdivided.  The overall goal of this approach is to be able to more 
easily categorize reaches by region and further select reaches that capture the hydro-geomorphic 
conditions or biophysical criteria in the landscape that will impact shoreline form and function 
within each watershed. The reach breaks also form a basis for the scale of inventory and provide a 
mechanism for developing and applying shoreline environment designations in later phases. Reach 
breaks can also be used to calculate linear shoreline lengths and areas (e.g., area of associated 
wetlands, floodplains, etc.).   
 
Based upon an overview of the watersheds and the landscape setting in Wahkiakum County, the 
following criteria were used to determine reach breaks along the SMP rivers and streams: 
 
¶ Breaks at the confluence of two SMP jurisdictional shoreline rivers. The rationale here is 

that major changes in geomorphology and landscape often occur downstream of major river 
confluences. 

¶ Breaks based on land cover.  Significant changes in land cover often mark changes in 
habitat, land use, slope, etc. 

¶ Breaks at significant changes in geomorphology. These changes can include: gradient, width 
of floodplain, width or type of channel migration zone and/or transition in channel form. 
This will often include the transition from the upper watershed to lower alluvial valley. 

¶ Breaks where significant shifts in the pattern of land use development and/or zoning 
designations occur. 
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¶ Washington State 303d listings of impaired streams.  Reaches that had a 303d listing for 
water quality impairments was figured into the overall determination of reach breaks, 
although not all reach breaks end and begin where 303d stretches of stream begin and end. 

 
After applying the reach break criteria to all of the SMA rivers/streams in the County, there were a 
few instances where adjustments were made based upon site specific issues: 
 
¶ Islands under County jurisdiction generally included the entire island in a reach unless 

otherwise specified.  Many unnamed islands exist within the County.  For reach 
determination purposes, unnamed islands in the vicinity of a named islanded were grouped 
ÉÎÔÏ ÁÎ ȰÉÓÌÁÎÄ ÃÏÍÐÌÅØȱ ×ÈÅÒÅ ÅÁÃÈ ÉÓÌÁÎÄ ȰÒÅÁÃÈȱ ×ÁÓ ÓÉÎÇÌÅÄ-out and identified by 
number. 

 
The naming of the reaches is based on HUC 10 watershed and the stream/ river that the reach 
corresponds with.  The descriptions and results of the analysis can be found in Appendix A and 
locations of each reach can be found in APPENDIX E (Maps 58-60).  The naming convention for 
reaches is by HUC 10 watershed followed by river/stream or island complex name and an assigned 
number.  Numbers go from lowest to highest moving downstream from the upstream most portion 
of the SMP jurisdiction.  For example, EFC_NelsonCreek_01, where EFC is an abbreviation of the 
HUC 10 Watershed i.e. Elochoman ɀ Frontal Columbia, ȰNelson Creekȱ is the name of the waterbody 
in question and the number (one in this case) corresponds with the specific section of the 
stream/river .  Ultimately, the descriptions of each reach can be found in APPENDIX A and a map of 
the reaches can be viewed in APPENDIX E (Maps 58-60). 

 
2.5 GIS Data Sources for Reach Sheets 
A description of each shoreline reach is detailed in Appendix A.  Each reach was analyzed and 
characterized based on GIS Data.  Information and a description of the data sources are also 
described in Appendix B. 

 
2.6 Data Gaps 
Information for the ecosystem analysis was gathered largely from analysis performed for this 

inventory and characterization report.   In general, upper reaches appear to be under studied in 

terms of hydrologic, land use, land cover and habitat conditions.  Overall, data available for some 

watersheds was more abundant than others and while the report attempts to keep the report 

consistent in terms of what data is presentated, this is not always possible both in this chapter and 

chapter 5.  For example, Grays and the Elochoman rivers have more data on hydraulics and 

ecosystem structure.  As a result, overall management recommendations are more specific in these 

areas because the issues are better known. 

The ecosystem process analysis (see Appendix D) has several areas where some data was not 

available for the analysis (highlighted in yellow in Appendix D).  The unavailable data includes:  

data used to identify areas with nitrification issues, upland areas with clay soils used to determine 

areas of movement via adsorption (T), depositional stream channels and channel gradients 

(originally provided in data from WDFW that is no longer available).  Unavailable data may have 

impacted the results of the Ecosystem-Process Analysis used to identify impacted and priority 
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areas. However, most of the data for the analysis was available and some assumptions regarding 

areas for development, conservation, protection and restoration can generally be viewed as a 

starting point for further investigation. 

Additionally there were some underlying assumptions from Stanley et al. (2012) regarding the 

analysis, which field verification may be necessary on a project by project basis.  These assumptions 

include: 

1.) In general, topography, the shape or geometry of the aquifer system, and the locations and 
amount of discharge and recharge control the movement of the uppermost layers of 
groundwater (Vaccaro et al. 1998). 

2.) In general, groundwater flow follows major topographic gradients. Groundwater movement 
will tend to be from higher areas to lower areas (Vaccaro et al. 1998). LFlows? in 
Wahkiakum County are generally surface water drainages. 

3.) On slopes of less permeable geology, water will move downslope as subsurface flow. If it 

reaches more permeable deposits when the topography flattens, this water will then move 

downward to recharge groundwater. 

4.) Lakes and large wetland areas (if not on perched water tables) and perennial streams are 

an expression of the water table or the emergence of groundwater at the surface. 

5.) Alluvium and recessional outwash are generally of high permeability. 
6.) Till, moraines, organic deposits, lacustrine, glacial marine drift, mudflows, fine alluvium, and 

bedrock are generally of low permeability. 
7.) Advanced outwash can be of moderate permeability, but it may be locally overridden with 

glacial till (advanced outwash was deposited in front of the glacier and was often 
subsequently covered with glacial ice). In this instance, permeability should be low since 
the till layer intercepts percolating water first. 

8.) Areas of glacial marine drift are sometimes included within areas mapped as glacial 
outwash. 

 

Impaired andpriority  areas identified during the ecosystem ɀwide analysis were from data 
captured at a particular resolution.  Data at some resolutions were not able to capture smaller 
changes at the reach scale.  Therefore watershed-level analysis supplied the best resolution of the 
data in many cases. 
 
Lastly, how sections are presented may vary depending on the availability information for each 
waterbody, watershed, etc.  For example, the Grays River basin has been extensively studied 
whereas the information on the Mill Creek area has far less information available.  This report 
makes every attempt to analyze each basin based on the same parameters.  Specifics on a particular 
waterbody may be available when that same information for another waterbody is not. 
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Chapter 3: County Overview  
 

3.1 Introduction  
This chapter provides a broad overview of Wahkiakum County and the Town of Cathlamet.  This 
overview provides background context for the Hydrologic Unit Code ɀ 10 (HUC 10) watershed 
discussions provided in Chapters 4 and 5 and the reach analysis covered in Appendix A.  
 
Wahkiakum County is located in southwest Washington State and is bounded on the north and west 
by Pacific County, Lewis County on the northeast corner, on the south by the Columbia River, and 
on the east by Cowlitz County.  The County consists of 264.2 square miles, or 169,088 land total 
acres.  It is one of the smallest and least populated counties in the State of Washington with just less 
than 4,000 residents. Elevations in the County range from 958 feet above mean sea level (MSL) in 
the upland mountainous area in the north part of the County, to sea level in the south western 
portion of the county along the Columbia River.  The Ocean Beach Highway (Hwy 4) crosses the 
county from west to east providing access to/from the I-5 corridor to the east and the Pacific Ocean 
to the west.  4ÈÅ #ÏÕÎÔÙȭÓ ÆÅÒÒy boat service provides passenger and vehicular transport from Puget 
Island to Westport, Oregon located just south across the ColumbiaȭÓ main channel.   4ÈÅ #ÏÕÎÔÙȭÓ 
new 2015 vessel - tÈÅ Ȭ/ÓÃÁÒ "ȭ - is the last operating ferry service on the lower Columbia River. 
Cathlamet is the county seat and the only incorporated area, with other small areas of concentrated 
development including the communities of Deep River, Grays River, Rosburg, Skamokawa, East 
Cathlamet and Puget Island. 
 
The Town of Cathlamet is located along Highway 4 and the Columbia River at river mile (RM) 40 
due north across the Cathlamet Channel from Puget Island.  Cathlamet is connected to Puget Island 
by a fixed highway bridge (SR 409).  Just down river of the Town of Cathlamet to the northwest is 
Elochoman Slough which separates the Hunting Islands from the Washington mainland to the 
northeast.  The Town of Cathlamet is seven miles upstream to the southeast from Skamokawa.  
According to the U.S. Census Bureau, Cathlamet has a total area of 0.50 square miles or 320 acres 
with a population just over 500 residents.  The average elevation is approximately 79 feet.   
 
3.1.1 General description of WRIAs and use of HUC 10 watersheds (Appendix E Map 6)  
Wahkiakum County falls within two  WRIAs (24 and 25).  Most of the County falls within WRIA 25. 
Part of Naselle River and Salmon Creek flow through Wahkiakum County in the northwest corner of 
the county, which makes up a relatively small drainage area within WRIA 24. In Wahkiakum County 
WRIA 24 consists of 2289.34 total aquatic and land acres and WRIA 25 consists of 180,794.43 acres 
(both aquatic and land acreage).  The Town of Cathlamet is in WRIA 25. 

 
HUC 10 watersheds were utilized to further divide the WRIAs and describe region-wide 
characteristics regarding ecosystem function and structure and land use.  Naselle River ɀ Frontal 
Willapa Bay watershed makes up the small portion of WRIA 24 located within the County.  The 
following HUC 10 watersheds all contain jurisdictional shorelines and are located within WRIA 25: 
¶ Wallacut River ɀ Frontal Columbia River 
¶ Grays Bay (Grays River) ɀ Frontal Columbia 
¶ Baker Bay ɀ Columbia River 
¶ Elochoman River ɀ Frontal Columbia River 
¶ Cathlamet Channel ɀ Columbia River 
¶ Germany Creek ɀ Frontal Columbia River 
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The physical and biological characteristics of each WRIA are described according to each HUC 10 
(below).  Sequencing the successive chapters in this way allows the reader to keep focus on each 
watershed as a whole from the identification of problems to possible corrective measures.  Many of 
the HUC 10 watersheds extend into other counties.  This characterization report only covers the 
portions of the watersheds within Wahkiakum County unless otherwise specified. 
 
 
 

3.2 Regional Overview  
 
3.2.1 Climate  
Precipitation in WRIA 24 ranges from 60 inches per year near the coast in Pacific County, to 140 
inches per year in the Willapa hills and upper headlands including areas in northwest Wahkiakum 
County.  In WRIA 25, much of the county overall sees an annual precipitation ranging between 45 to 
118 inches per year, with an average of 70-85 inches (See Figure 3.1).  Lighter rainfall generally 
occurs in the southeastern section of the county with the highest amount of precipitation falling in 
the rugged terrain that parallels the northern border of the county.  The relatively low elevation 
and moderate annual temperatures limit  snowfall to generally light and short duration episodes.  
Average daily temperature ranges between 31 and 46 degrees Fahrenheit in the winter and 50 to 
76 degrees Fahrenheit during the summer.  During the summer, prevailing winds occur from the 
north, northwest and west.  During the winter, winds shift and come from the east, southeast and 
south.   
 
 

 
Figure 3.1  Washington Average Precipitation (1971-2000)  
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3.2.2 Geology 
Most of the WRIA 25 and all of WRIA 24 lie within the Coast Range province (See Figure 3.2). The 
eastern portion of WRIA 25 includes Columbia River basalt flows and other geologic units that 
serve as important aquifers (LCFRB 2001).  The majority of Wahkiakum County (eastern portion of 
WRIA 24 and the western portion of WRIA 25 is located within the Willapa Hills Geologic 
subprovince (Cowlitz-Wahkiakum Council of Governments 2008).   
 

  
Figure 3.2 Geologic Provinces 
 
The eastern portion Elochoman River basin also includes Columbia River basalt flows and other 

geologic units that serve as important aquifers.  Geology of Wahkiakum County influences the 
development of soils, slope stability, and dictates stream substrate within a watershed.  The Willapa 
Hills are part of the Coast Range and include the adjacent valleys that open up to the Pacific Ocean.  
Estuarine embayments along the low-lying shoreline of the Columbia River characterize Columbia 
River frontal Wahkiakum County.  The geology is a mix of basalt, sedimentary and volcanic rock.  
The bedrock comprises a series of moderately folded tertiary formations of volcanic and 
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sedimentary rock, oriented with a north-south deformation.  The Columbia River Basalt group 
contains columnar jointing and pillow lava, some flows over 100 meters in thickness.  Flows of 
Columbia River basalt followed ancestral courses of the Columbia River until they reached the 
Pacific Ocean at Willapa Bay and Grays Harbor. 
 
As it flowed to the sea, meltwater from continental glaciers carved a wide valley along the present-
day Black and Chehalis Rivers.  However, most of the province was never glaciated, so ridges and 
hills have a rounded topography and a deep weathering profile.  The descent to the Columbia River 
on the south is generally precipitous, but elsewhere the hills merge gradually into the surrounding 
lowlands.  Evidence for large earthquakes on the interface of the Juan de Fuca and North American 
tectonic plates is preserved in coastal marshes of this province.   
 
The geologic provinces in Wahkiakum County generally  consists of rugged mountainous uplands, a 
surrounding belt of low hills, and areas of relatively broad, flat floodplains located along the 
southern fringe of the County adjacent to the Columbia River.  Though the Willapa Hills contain 
rugged, mountainous country, most of the region is less than 2,000 feet in altitude.  The steep 
canyons and tributary streams brought sand and gravel to the lowlands, where much of the 
settlement has occurred on alluvial soils.  These river valleys are connected to adjacent floodplains 
that border the Columbia River.  Runoff from the steeply-rising foothills frequently leads to flooding 
of valley floors (Washington DNR Division of Geology and Earth Resources; WRIA 25 & 26 
Watershed Management Plan).  A map of the geologic units (Map nine and 10) in Wahkiakum 
County can be found in APPENDIX E.  
 
Ecological processes related to geology include geomorphic processes such as the interaction of 
water, sediment and creates channel and shoreline structure.  This includes bank and bed erosion, 
channel migration and evolution, sedimentation, debris input, and accretion.  Geologically 
hazardous areas, such as landslide areas contribute to natural sediment inputs that create habitat 
and carry nutrients downstream. 
 
3.2.3 Soils 
The Soils Survey historically conducted by the U.S. Soil Conservation Service (now the USDA 
Natural Resources Conservation Service (NRCS)) includes a series of soil maps which can be used 
for regional planning.  The survey provides information regarding suitability for agriculture, 
residential development, recreational uses, woodland and wildlife habitat, and other uses.  The soil 
map (Map 7 and 8 in APPENDIX E) identifies the different soil series in the county. 
 
Soils in Wahkiakum County consist of several properties that combine to create unique soil 
associations that affect the suitability of the soil for various uses. Load-bearing capacity, hydric 
soils, erosion potential, and shrink-swell action all play a significant role in development of land. 
Hydric properties are particularly relevant to determining potential for on-site waste treatment, 
the presence of wetlands, or other environmental concerns. Soils can also be designated as "prime 
agricultural"  or "unique agricultural" soils. Prime agricultural soils are optimum for growing crops 
and livestock and are generally located in the floodplains of the major rivers/streams in 
Wahkiakum County including Skamokawa subwatershed, Elochoman River subwatershed, Grays 
River, Deep River, and on Puget Island on the Columbia River (See Figure 3.3).  Unique agricultural 
soils are generally suited for specialty crops.  
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Figure 3.3  Prime Agricultural Soils in Wahkiakum County. Browns indicates the areas in the county 
which are most suitable for farming. Greens and yellow indicate potential areas for farmland. 
Maintaining and protecting these soils is critical to the continued success of agriculture in the 
county. 
 
Wetland areas are characterized by hydric soils that are susceptible to flooding, ponding or 
saturation. Only the Ocosta association and the Rennie soils are designated in the Soil Survey as 
hydric soils, although low-lying soils or depressions involving other soil groups can experience 
saturation and ponding. These are typically located within the low lying floodplain areas, and 
experience saturation and ponding at the soil surface. The deep but poorly drained Ocosta soils are 
found along coastal bays, and have a high water table. Rennie soils are silty clays typically located 
along drainage ways and depressions. Each of these soil associations is suitable for silage, pasture, 
field crops, wildlife and wetland habitat. Development limitations include flooding hazards and a 
seasonally high water table. 
 
3.2.4 Wetlands (Appendix E Maps 1 & 2, 24 & 25) 
Wetlands, in general serve a variety of functions as part of ecosystem-wide processes.  These 
processes include hydrologic movement of surface waters and water storage, sediment and 
nutrien t movement and the movement of water, sediment, and large woody debris.  These 
processes are representative of the functions served by wetlands including water storage, removal 
of sediment, toxins and nutrients, and providing habitat for a variety of species that play an 
important role in food web connections.   
 
Wetland functions serve important roles that contribute to ecosystem processes such as nutrient 
cycling, surface water storage and groundwater recharge areas that affect the watershed.  These 
processes are the result of the structure and function that wetlands provide in the watershed.  
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Structure (vegetation type, hydraulic connections to other waterbodies, etc.) is often dictated by the 
other factors discussed such as geology, soil type and climate.  As a result, the structure and 
function of these wetlands play an important role in the ecosystem processes that contribute to 
shoreline resources. 
 
 
3.2.5 Channel Migration Zones  (see Appendix E Maps 11, 12 and 13) 
Areas affected by stream meandering or channel migration, the horizontal and vertical movement 
of a river or stream channel across its valley bottom, are called Channel Migration Zones (CMZs).  A 
CMZ includes the area within which a stream channel can be expected to migrate over time due to 
its hydrology and geomorphology.   Channel migration is an important  natural process that 
supports many ecological functions, including formation of fish and wildlife habitat.  Channel 
migration can occur gradually by natural or exacerbated erosion, or abruptly by incision events that 
ÄÅÅÐÅÎ ÔÈÅ ÃÈÁÎÎÅÌ ÏÒ ÂÙ ÁÖÕÌÓÉÏÎ ÅÖÅÎÔÓ ×ÈÅÒÅ Á ÓÔÒÅÁÍ ȬÊÕÍÐÓ ÔÈÅ ÔÒÁÃËÓȭ ÔÏ ÁÂÁÎÄÏÎ ÉÔÓ ÅØÉÓÔÉÎÇ 
channel to create a new one.   
 
CMZs are also a type of flood hazard area and therefore are considered a critical area under the 
#ÏÕÎÔÙȭÓ ÁÎÄ 4Ï×ÎȭÓ Critical Areas Ordinance (CAO). The flood hazard to people and structures 
within a CMZ is due to bank erosion or outright channel relocation rather than getting inundated by 
overbank flow. Although both channel migration and flood inundation are hazards due to flooding, 
there is no specific correlation between the mapped boundaries of the two hazard areas. The area 
within a CMZ and its associated flood hazard may extend beyond the 100-year floodplain or the 
100-year floodplain may extend beyond the CMZ. Therefore, it is necessary to identify  CMZs as a 
hazard area separate from the floodplain. The planning level channel migration assessment 
completed for this report is described in Chapter 2.  
 
Headwater channels in the steeper erosion and sediment production areas and areas dominated by 
sediment transport may not show significant channel migration over time scales of a few decades. 
Areas of deposition (lower river/stream reaches), especially the transition from a transport to a 
depositional zone, would be areas of likely channel migration (Church 1983; Montgomery and 
Buffington 1993). These conditions exist where channel gradient and confinement decreases 
markedly, such as where a steeper river emerges from foothills onto a broad, flat floodplain. 
Additionally, levees, roads, shoreline armoring and channelization limit  the ability for river and 
stream channels to migrate naturally in the lower reaches. 
 
Along rivers, potential channel migrations zones (CMZs) are present in all locations of the 100-year 
floodplain.  Maps 11-13 in Appendix E provide a general indication as to where channel migrations 
is likely to occur in Wahkiakum County and the Towns of Cathlamet. Major active channel migration 
areas include the upper Grays River basin in Hull Creek, West Fork ɀ Grays River and in upper 
Fossil Creek. Active channel migration areas occur in Skamokawa Creek upstream of the West Fork 
of Skamokawa Creek, particularly in Wilson Creek and between Standard Creek and Falk Creek.  In 
the Elochoman River, active channel migration areas occur throughout the watershed as far 
downstream as below Beaver Creek to the headwaters. .   

3.2.6 Flood Prone Areas 

Frequently flooded areas include flood hazard areas and are considered a critical area under the 
#ÏÕÎÔÙȭÓ ÁÎÄ 4Ï×ÎȭÓ Critical Areas Ordinance (CAO). According to the Washington State Hazard 
Mitigation Plan, river systems in Wahkiakum County that result in the most frequent flooding 



ICR Local Adoption Draft    Wahkiakum County & Town of Cathlamet 
Deliverable 9.1&9.2  Grant No. G1400483 

 

26 
   
 

include the Grays River, Elochoman River and the Columbia River.  Flooding occurs resulting from 
two basic factors:  general flooding of the river system, and flooding resulting from development.  
Wahkiakum County has one of the highest percentages of land area within the 100 year floodplain 
in the state with 9.1 percent (Cowlitz-Wahkiakum Council of Governments 2006).  The Shoreline 
Jurisdiction map (Map 1 and 2) in APPENDIX E identifies the 100-yr flood areas and the Flood Risk 
map (Map 16 ɀ 18) shows mapped floodways of the Skamokawa and Elochoman systems,  the 100-
year flood hazard areas, and upland areas outside the 500-year flood risk area.  Wahkiakum County 
has produced a Comprehensive Flood Hazard Management Plan (2006).  Section VI of the plan 
outlines strategies for addressing issues such as aggradation, erosion, overbank flooding, and 
localized flooding.   Several maps were produced by CREST (2002) as part of the Wahkiakum 
County Flood Hazard Management Plan (2006) and are a collection of previous data, public 
meetings, and local input to identify flood prone areas and hazards that may result in flooding 
issues in Wahkiakum County.  Figures 3.4, 3.5 and 3.6 shown in this section are flood issues 
identified in the aforementioned report and are referenced in other sections below.
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Figure 3.4 Areas of overbank flooding (CREST 2002). 
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Figure 3.5 Areas of channel aggradation (CREST 2002). 
































































































































































































































































































